Synergistic effects of resveratrol and melatonin on in vitro maturation of porcine oocytes and subsequent embryo development.
Resveratrol and melatonin are known for their antioxidant properties and have various biological activities. The fact that they exhibit possible synergistic effects in phytomedicine researches suggests the use of a combination of these agents to promote porcine in vitro maturation (IVM) of oocytes. Therefore, we investigated the effects of resveratrol and/or melatonin on this process; cumulus-oocyte complexes underwent IVM culture with four different conditions (control, resveratrol, melatonin or their combination). Cumulus expansion, oocyte nuclear maturation and subsequent embryo development after parthenogenetic activation (PA) and somatic cell nuclear transfer (SCNT) were evaluated. In experiment 1, all treatment groups significantly increased the proportion of complete cumulus expansion (degree 4) compared to the control, showing no difference among the treatment groups (P = 0.30). In experiment 2, oocytes matured with resveratrol and the combination had significantly higher metaphase-II (MII) rates than the control and melatonin groups, showing the highest (P < 0.05) MII rates in the combination group. In experiment 3, all treatment groups significantly increased blastocyst formation rates and total blastocyst cell numbers after PA compared to the control, but especially the combination showed the highest (P < 0.05) total cell numbers. In experiment 4, we selected the combination as the optimal condition and used this IVM system prior to SCNT. The combination treatment showed a significant (P < 0.05) increase in blastocyst formation rate and total cell numbers after SCNT. In conclusion, our results suggest that the combination of resveratrol and melatonin supported a synergistic increase in oocyte nuclear maturation and total cell numbers of PA blastocysts and improved the development of SCNT embryos.